The major neurotransmitter systems in the basolateral amygdala and the ventral tegmental area mediate morphine-induced memory consolidation impairment.
In the present study, we investigated the possible participation of the endocannabinoid system in the basolateral amygdala and N-methyl-d-aspartate (NMDA) or GABA-A receptor neurotransmission in the ventral tegmental area in the memory consolidation impairment induced by morphine administration. To measure memory formation, step-through type passive avoidance apparatus was used with adult male Wistar rats. The results showed that intraperitoneal (i.p.) administration of morphine (3 and 6mg/kg) after the successful training phase had an amnestic effect and induced memory consolidation impairment. After training, injection of a selective cannabinoid CB1 receptor agonist, arachydonilcyclopropylamide (ACPA; 0.4-0.6ng/rat) plus systemic injection of an ineffective dose of morphine (0.5mg/kg, i.p.) into the basolateral amygdala impaired memory consolidation suggesting the facilitatory effect of ACPA on morphine response. Also, the results showed that the injection of bicuculline, a GABA-A receptor antagonist (0.3-0.5µg/rat) or NMDA (0.005-0.02µg/rat) into the ventral tegmental area reversed ACPA-induced potentiation of morphine response and improved memory consolidation. It should be considered that the injection of ACPA into the basolateral amygdala and the injection of bicuculline or NMDA into the ventral tegmental area alone could not affect memory consolidation. Taken together, it seems that there is a functional interaction between the basolateral amygdala endocannabinoid system and the ventral tegmental area GABAergic- or glutamatergic neurotransmission in the modulation of morphine-induced memory consolidation impairment.